Intact leptin receptor is selectively expressed in human fetal pituitary and pituitary adenomas and signals human fetal pituitary growth hormone secretion.
Leptin, a circulating hormone secreted by adipocytes, communicates peripheral nutritional status to hypothalamic centers affecting satiety, energy expenditure, and body weight. The intact leptin receptor (OB-R), a single membrane-spanning peptide containing an approximately 300-amino acid intracellular domain, is highly expressed in the hypothalamus, whereas shorter OB-R isoforms with truncated cytoplasmic regions resulting from alternative splicing have also been identified. We studied expression of OB-R isoforms in human fetal pituitaries, adult anterior pituitaries, and human pituitary adenomas. Using RT-PCR, messenger ribonucleic acid expression of the OB-R intact isoform was detected in fetal anterior pituitary tissues, but not in adult anterior pituitary glands, whereas both fetal and adult tissues expressed the short forms. Messenger ribonucleic acid of both intact and short OB-R isoforms were expressed in 4 of 5 GH-secreting, all 9 PRL-secreting, and 26 of 29 nonfunctioning pituitary adenomas. Recombinant human leptin (3-6 nmol/L) specifically stimulated GH secretion from primary human fetal pituitary cultures by 40-90% (P < 0.05) without altering fetal ACTH, PRL, or gonadotropin secretion. Thus, the intact OB-R is selectively expressed in human fetal and adult pituitary tumor tissues, but not in normal adult pituitary. Leptin specifically stimulates GH release from normal fetal somatotrophs, substantiating the functionality of its intact receptor in the fetal pituitary. Thus, pituitary adenomas appear to revert to a fetal phenotype of leptin receptor expression.